We analyze V, I and H band HST images and two seasons of R-band monitoring data for the gravitationally lensed quasar SDSS0924+0219. We clearly see that image D is a point-source image of the quasar at the center of its host galaxy. We can easily track the host galaxy of the quasar close to image D because microlensing has provided a natural coronograph that suppresses the flux of the quasar image by roughly an order of magnitude. We observe low amplitude, uncorrelated variability between the four quasar images due to microlensing, but no correlated variations that could be used to measure a time delay. Monte Carlo models of the microlensing variability provide estimates of the mean stellar mass in the lens galaxy (0.03
INTRODUCTION
In the standard Cold Dark Matter (CDM) galaxy model, early-type galaxies are composite objects. Their mass is dominated by an extended dark matter halo that surrounds the luminous stars of the visible galaxy; any remaining baryons are left as hot gas (White & Rees 1978) . The halos grow by mergers with other halos, with a small fraction of the accreted smaller halos surviving as satellite halos ("sub-structure") orbiting in the larger halos, but the mass fraction in these satellites is uncertain (Moore et al. 1999 , Klypin et al. 1999 , Gao et al. 2004 , Taylor & Babul 2005 and Zentner et al. 2005 . There is increasing evidence from time delay measurements (e.g. Kochanek et al. 2005 ) and stellar dynamical observations (e.g. locally, Romanowsky et al. 2003 , and in lenses Treu & Koopmans 2002 , Treu et al. 2005 , that the density structure of some early-type galaxies on scales of 1-2R e is heterogeneous, but this needs to be changed from a qualitative assessment to something more quantitative. Thus the detailed balance between stars, dark matter and substructure (luminous or dark) remains a matter of debate.
One approach to addressing these problems is to monitor variability in gravitational lenses. Variability in lenses arises from two sources. Correlated variability between the images due to fluctuations in the source flux allows the measurement of the time delays ∆t between the quasar images, which constrain the combination ∆t ∝ (1 − κ )/H 0 of the surface density near the lensed images κ = Σ /Σ c and the Hubble constant H 0 to lowest order (Kochanek 2002) .
2 By measuring the surface density near the lensed images, we can strongly constrain the radial mass profile of the lens. Uncorrelated variability between the images is a signature of microlensing by stars in the lens galaxy. Microlensing can constrain the mass distribution because the statistics of the variations depend on the fraction of the local 2 The dimensionless surface density κ is the surface density Σ divided by the critical surface density Σc ≡ c 2 D OS /4πGD OL D LS , where D OL , D OS and D LS are the angular diameter distances between the Observer, Lens and Source. density in stars (Schechter & Wambsganss 2002) . In addition to providing an estimate of the surface density in stars near the lensed images, microlensing can also be used to estimate the mean stellar mass in the lens and to determine the structure of quasar accretion disks. Understanding microlensing is also required to improve estimates of the substructure mass fraction in radio-quiet lenses, because most other quasar source components are affected by both substructure and microlensing. In order to use time variability in lenses to probe these astrophysical problems, we have undertaken a program to monitor roughly 25 lenses in several optical and near-IR bands. The first results of the program and a general description of our procedures are presented in Kochanek et al. (2005) .
In this paper we study the four-image z s = 1.52 quasar lens SDSS0924+0219 (Inada et al. 2003 ) using V, I and H-band Hubble Space Telescope (HST) observations and the results from two seasons of monitoring the system in the R-band. The lens galaxy is a fairly isolated z l = 0.393 (Ofek et al. 2005) early-type galaxy. The most remarkable feature of this lens is that it shows a spectacular flux ratio anomaly between the A and D images. These two images are merging at a fold caustic with a flux difference of nearly 3 magnitudes when they should have approximately equal fluxes by symmetry (Keeton et al. 2005a) . Keeton et al. (2005b) recently measured the flux ratios in the Lyα line and the adjacent continuum, finding that the anomaly is weaker in the emission line but still present. This indicates that the anomaly is partly due to microlensing, since the expected size difference between the broad line region and the optical continuum emission region should matter for microlensing but be irrelevant for substructure. Unfortunately, the continued existence of the anomaly in the emission line means either that the broad line region is not large enough to eliminate the effects of microlensing or that the flux ratio anomaly in SDSS0924+0219 is due the combined effects of microlensing and substructures.
We present the HST data in §2 as well as a series of mass models for the system consisting of the observed stellar distribution embedded in a standard dark matter halo. In §3 we present the light curves and model them using the Monte Carlo methods of Kochanek (2004) . The analysis allows us to estimate the mean stellar mass in the lens galaxy, the size of the quasar accretion disk and the mass of the black hole powering the quasar. In §3.4 we present our predictions for the expected variability of this source over the next decade. Finally, we summarize our findings in §4.
HST OBSERVATIONS AND MASS MODELS
In this section we discuss the HST observations and our mass model fits to the astrometric and photometric measurements.
HST Observations
We observed the lens in the V (F555W), I (F814W) and H (F160W) bands using HST. The ∼ 4380 sec Vband and the ∼ 4600 sec I-band images were obtained as eight dithered sub-images with the Wide Field Channel (WFC) of the Advanced Camera for Surveys (ACS) on 18 November 2003. The 5120 sec H-band image was obtained as eight dithered sub-images on 23 November 2003 using the Near-Infrared Camera and Multi-Object Spectrograph (NICMOS). The ACS data were reduced using the pyraf multidrizzle package, and the NICMOS data were reduced using nicred (see Lehár et al. 2000) . We focus on the results from the new H-band image, shown in Fig. 1 . The four quasar images, the central lens galaxy and an Einstein ring image of the quasar host galaxy can easily be seen.
We fit the H-band image using a photometric model consisting of four point sources, a de Vaucouleurs model for the lens galaxy, and a lensed host galaxy modeled as an exponential disk. The fits were done with imfitfits (see Lehár et al. 2000 ) using a range of bright PSF models, with the PSF producing the best overall fit being adopted for the final results. We then use the Hband fit as our reference, and we hold the astrometry and model structure fixed for the V and I-band photometric fits. In Table 1 , we present astrometric and photometric measurements for the system. Our fits to the lens astrometry and photometry are consistent with those of Keeton et al. (2005b) and Eigenbrod et al. (2005) .
The lens in SDSS0924+0219 is an early-type galaxy with effective radius R e = 0.
′′ 31 ± 0. ′′ 02, axis ratio (Rusin et al. 2003) . Assuming that a nominal early-type galaxy undergoes a starburst phase at high redshift and then evolves passively thereafter, we expect elliptical galaxies to show a steady increase in M/L with decreasing redshift. If the SDSS0924+0219 lens galaxy is to lie on the present-day FP, then it requires a ∆ log(M/L) evolution of −0.42 ± 0.03 from z = 0.393 to z = 0. This is steeper than the mean value for lens galaxies around that redshift, ∆ log(M/L) = −0.22 ± 0.04, implying that the lens has a smaller than average M/L. Note, however, that Treu et al. (2005) find a faster evolution than Rusin et al. (2003) , which would be consistent with the value we find for SDSS0924+0219. One remarkable feature in this lens is how the stars (or a small satellite) in the lens galaxy have provided a natural coronograph at the location of image D. The quasar flux is suppressed by roughly an order of magnitude, making it very easy to see into the central regions of the host galaxy. We obtain a good fit with a host having a scale length of 0.
′′ 11 ± 0. ′′ 01, axis ratio of 0.74 ± 0.05 and magnitude of H = 20.56 ± 0.14 mag. For comparison, we estimate an unmagnified magnitude of H = 20.40 ± 0.20 mag for the quasar. We also attempted a de Vaucouleurs model fit to the host galaxy, but we found that doing this resulted in a negligible change in the overall quality of fit. We are not able to discriminate between host galaxy models. We extracted the Einstein ring curve of the lens (Kochanek et al. 2001 ) to use as one of the constraints on the mass models.
Images A, B and C have similar I − H and V − I colors, while image D is significantly redder in I − H but of similar color in V − I. This is similar to the expected pattern for dust extinction, since an 0.5 mag difference in I − H should correspond to a 0.15 mag difference in V − I for an R V = 3.1 extinction curve shifted to the redshift of the lens. On the other hand, the Einstein ring image of the host galaxy does not show color trends near the D image, which strongly argues against dust as the origin of the color differences. Moreover the significant differences between the A/D flux ratio in Lyα as compared to the continuum (Keeton et al. 2005b) , means that microlensing must be a significant contributor to the anomalous flux ratio.
Macro Models and Substructure
We modeled the lens galaxy as the sum of a de Vaucouleurs model with scale length R e = 0.
′′ 31 embedded in an NFW (Navarro, Frenk & White 1996) model with a break radius r c = 10.
′′ 0. The de Vaucouleurs and NFW models were ellipsoids constrained by the axis ratio and orientation of the lens galaxy in the H-band images, and we included an external shear to model any additional perturbations from the lens environment or along the line of sight. We constrained the mass model with the astrometry of the quasar images and the Einstein ring curve derived from the H-band images (Kochanek et al. 2001) using the GRAVLENS (Keeton 2001) software package. We required the NFW and de Vaucouleurs components to be perfectly concentric, but we permitted the combined model to move within 0.
′′ 01 of the measured galaxy center in order to optimize the fit. As described in detail by Kochanek (2005) , it is not possible to determine the radial mass profile of the lens using these constraints, although it can be done using other constraints such as a time delay or stellar velocity dispersion measurement. Given this degeneracy, we generated a sequence of models parameterized by 0 ≤ f M/L ≤ 1, the fractional mass of the de Vaucouleurs component compared to a constant M/L model (f M/L = 1). As expected, there is no significant difference in how well models with 0 < f M/L ≤ 1 fit the constraints with the exception of pure dark matter models (f M/L 0.1) that predict a detectable, fifth or odd quasar image near the center of the Einstein ring.
Although much of the anomalous A/D flux ratio must be due to microlensing based on the smaller anomaly observed in the emission lines, we explored the extent to which the anomaly could be created by small satellites of the lens galaxy rather than by stars. For these tests we modeled the main lens as a singular isothermal ellipsoid (SIE) and then added a low-mass pseudo-Jaffe model as a perturber. We assigned the perturber Einstein radii of either 0.
′′ 01 or 0. ′′ 003 and tidal truncation radii of 0.
′′ 1 and 0. ′′ 06, respectively. Fig. 2 shows the goodness of fit, χ 2 /N DOF , as a function of the perturber's position, where we fit both the astrometric constraints from the quasar image positions and the flux ratios from the H-band HST data. While the more massive satellite with an Einstein radius of 0.
′′ 01 has difficulty adjusting the flux ratio without violating the astrometric constraints, the lower mass satellite can do so if properly positioned. Such a satellite would have a mass of ∼ 10 −5 that of the primary lens, roughly corresponding to the mass scale of globular clusters. While the emission line flux ratios largely rule this out as a complete explanation for SDSS0924+0219, substructure could explain the continued existence of an anomaly in the emission line flux ratios. We include this calculation as an illustration that substructure can lead to anomalies as extreme as are observed here.
MICROLENSING

Monitoring Data and Microlensing
We have obtained somewhat more than two seasons of R-band monitoring data for SDSS0924+0219. Our analysis procedures are described in detail in Kochanek et al. (2005) , so we provide only a brief summary here. We measure the flux of each quasar image relative to a sample of reference stars in each frame. We keep the relative positions of the components fixed, using the HST astrometry for the lensed components, and derive the PSF model and quasar flux for each epoch by simultaneously fitting the lens and the reference stars. The PSF is modeled by 3 nested, elliptical Gaussian components. The galaxy is included in the model at a constant flux which we determine by fitting all the data as a function of the galaxy flux and then adopting the galaxy flux that produces the best fit to the complete data set.
Most of our observations were obtained at the queuescheduled SMARTS 1.3m using the ANDICAM optical/infrared camera (DePoy et al. 2003) .
3 Additional observations were obtained at the Wisconsin-Yale-Indiana (WIYN) observatory using the WIYN Tip-Tilt Module (WTTM) 4 , the 2.4m telescope at the MDM Observatory using the MDM Eight-K 5 , Echelle and RETROCAM 6 imagers, the 3.5m APO telescope using Spicam and the 6.5m Magellan Baade telescope using IMACS (Bigelow et al. 1999) . Images taken under seeing conditions worse than 1. ′′ 5 were discarded. We also added the photometry from Inada et al. (2003) to extend our baseline to nearly four years for the microlens- ing calculations. The R-band light curves are displayed in Fig. 3 , and the data are presented in Table 2 .
In Fig. 3 , we also show the HST V-band photometry scaled to the best-fit R-band monitoring magnitude of Image A on the observation date. In the HST data, image D is ∼ 1 mag fainter relative to image A than our estimate on nearly the same date. After considerable experimentation, we concluded that our flux for image D may be contaminated by image A, although we found no correlation between the A/D flux ratio and the seeing. In the calculations that follow we will use both our im- age D light curve as observed and an image D light curve shifted 1 mag fainter to agree with the HST flux ratio. The shift had little effect on our results in § 3.2-3.4.
In our mass models, the longest expected delay for the system is ∼ 10 days for H 0 = 72 km s −1 Mpc −1 . We see little evidence for correlated variability between the images on these time scales, so we cannot measure the time delays. For the present study, it seems safe to simply ignore the time delays.
Microlensing Models
For each of our macro models, parameterized by f M/L , we generated 8 random realizations of the expected microlensing magnification patterns for each image. We used patterns with an outer dimension of either 10 or 20R e where R e = 2.45 × 10 16 h −1 M/M ⊙ 1/2 cm is the Einstein radius for the average mass star. The map dimensions were 4096 2 , so we can model source sizes down to 3 and 6 × 10 −3 R e respectively. The stars used to create the patterns were drawn from a Salpeter IMF with a dynamic range in mass of a factor of one hundred. We modeled the accretion disk of the quasar as a standard, face-on thin disk model with a scale length of r s =r s M/M ⊙ 1/2 where the microlensing behavior is determined by the source size scaled by the mean mass of the microlenses,r s . While we use a thin disk model because it provides a context for interpreting the results, Mortonson et al. (2005) have shown that it can simply be interpreted as the typical half-light radius for any choice of emission profile. We used the smaller 10R e magnification patterns when the source size approached the pixel size of the larger 20R e patterns. We fit the light curves using the Monte Carlo method of Kochanek (2004) . In this method, large numbers of trial light curves are randomly generated and fitted to the observed light curves. Bayesian statistical methods are used to combine the resulting distributions of χ 2 values for the fits to the light curves to obtain probability distributions for the model parameters. -Normalized probability distribution for the effective source plane velocity (ve, heavy solid line) as compared to our estimated probability distribution for the true source plane effective velocity ve (light solid line). Since the average microlens mass M is related to the two velocities byve ∝ ve/ M 1/2 , high (low) ratios ofve/ve correspond to low (high) mass microlenses.
We are interested in models where microlensing is responsible for any deviations of the image flux ratios from the lens model, so we assumed that the flux ratios of the macro model were correct up to a systematic uncertainty of 0.05 mag for images A-C and 0.1 mag for image D. We also allowed for an 0.02 mag systematic uncertainty in the photometry of images A-C and an 0.1 mag systematic uncertainty in the photometry of image D. These errors were added because the point-to-point scatter in the light curves is somewhat broader than the formal uncertainties in the photometry. With these assumptions, we have no difficulty finding light curves that fit the data well, with χ 2 /N DOF ≈ 1.0. We generated 10 5 trial light curves for each source size, magnification pattern and mass model. Several example light curves which provide good fits to the data are shown in Fig. 4 . For each reasonable fit to the light curves, defined by χ 2 /N DOF ≤ 2.3, we also generated an extrapolated light curve extending for an additional ten years beyond the last data point of the third season (2005 December 14; HJD 2453719). We also repeated all the calculations shifting the image D light curve 1 mag fainter to match the HST observations, finding few changes in the results.
In order to convert the results from Einstein radius units, where all physical scales depend on the mean mass of the microlenses M/M ⊙ , we must assume either a probability distribution for the actual velocities or a prior for the mean stellar mass. Our velocity model includes the 176 km sec −1 projected velocity of the CMB dipole onto the plane of the lens, a probability distribution for the peculiar velocity dispersion of galaxies at z l with an rms value of 164 km sec −1 and a stellar velocity dispersion in the lens galaxy of 219 km sec −1 based on the Einstein radius of the lens and an isothermal lens model. We also consider the consequences of using a limited range for the mean stellar mass of 0.2 h 2 ≤ M/M ⊙ < 2 h 2 . Figures 5 and 6 show the results for the system motions and the lens galaxy stellar mass estimate. The large flux ratio anomalies combined with the limited amount of observed variability means that the effective velocity in the system must be relatively low. We find that 400 km/s v e 1070 km/s (68% confidence), and this changes little if we adjust the D image light curve to be 1 mag fainter. If we compare the effective velocity distribution to our model for the possible distribution of physical velocities (Fig. 5) , we can estimate the mean microlens mass since the two velocities are related bŷ v e = v e / M/M ⊙ 1/2 . The broad range permitted forv e translates into a broad range for the stellar mass estimates, with 0.03h 2 M ⊙ M 2.0 h 2 M ⊙ (68% confidence). The low mass solutions correspond to large sources with high effective velocities and the high mass solutions correspond to small sources with low effective velocities. We were somewhat surprised to find that the present data do not distinguish between the lens models at all because we had based our expectations on the (Schechter & Wambsganss 2002 ) picture where models with low κ * /κ dominate the probability of finding a faint saddle point image like D. We found instead that the probability distribution for f M/L is basically flat, probably because there is a significant likelihood associated with producing the flux ratio anomaly by magnifying image A rather than de-magnifying image D. This result is little affected by imposing the prior on the permitted mass range of the microlenses or by adjusting the image D light curve to be 1 mag fainter.
Quasar Structure
One objective of our monitoring program is to study the structure of quasar accretion disks. We start by estimating the black hole mass using the Mg II(2800Å) line width in spectra obtained by Ofek et al. (2005) , the magnification-corrected continuum luminosity at 2800Å, L λ (2800Å), found from a power law fit to our HST data and the black hole mass, Mg II line width, luminosity relations of McLure & Jarvis (2002) and Kollmeier et al. (2005) . We measured the Mg II line following the procedures detailed in Kollmeier et al. (2005) . For the McLure & Jarvis (2002) calibration we find a black hole mass of M BH = (8.9 ± 2.1) × 10 7 h −0.94 M ⊙ , and for the (Kollmeier et al. 2005 ) calibration we find M BH = (1.5 ± 0.5) × 10 8 h −1.82 M ⊙ . We adopt the estimate based on the Kollmeier et al. (2005) calibration. Similarly, we estimate that the magnification-corrected bolometric luminosity of the quasar is L bol = (6.8 ± 3.2) × 10 45 h −2 erg s −1 where we follow Kaspi et al. (2000) in assuming that L bol ≃ 9 × λL λ (5100Å). For a radiation efficiency of η = 0.1, this bolometric luminosity corresponds toṀ = (1.2 ± 0.6)h −2 M ⊙ year −1 . Fig. 7 summarizes these "classical" constraints on the quasar.
The new constraint we obtain from the microlensing observations is on the size r s of the quasar, which we can also estimate using our accretion disk model and the observed flux. A standard thin disk model radiates as a black body with a temperature profile of T = T s (R/r s ) −3/4 , and the scale length we measure should correspond to the point in the disk where the temperature corresponds to the rest-frame wavelength of the filter band pass. For our R-band data (2770Å in the quasar rest frame), our scale length corresponds to the point where T s (r s ) ≃ 5.2 × 10 4 K. If the viscous energy release is radiated locally and we are well removed from the Schwarzschild radius, then the disk temperature and scale length are related to the black hole mass M BH and accretion rateṀ by (1) (Pringle 1981) , so a measurement of r s constrains the product M BHṀ . One means of estimating r s is to simply compute what it must be to produce the observed Rband luminosity. Again assuming a standard, face-on thin disk, the emission profile is
(2) (Pringle 1981 ), which we can integrate to find the specific rest frame luminosity L ν at any frequency,
where C BB = 2.58 = ∞ 0 xdx(exp(x 3/4 )−1) −1 , the emitted frequency ν e = 4.27×10 14 (1+z s ) Hz ≃ 1.08×10 15 Hz is the redshifted center of the R-band filter and h P is Planck's constant. Using our power-law Spectral Energy Distribution (SED) fit to the HST observations, we estimate an unmagnified observed R-band flux of log(F ν R,obs /µJy) = (0.8 ± 0.2), where uncertainties in the magnification and our power-law SED fit are the dominant sources of error. This observed flux corresponds to a specific luminosity of
Equating Eqns. 3 and 4, we find that the scale length of the disk must be r s = (6.0 ± 2.2) × 10 14 h −1 cm. Our estimate should probably be considered an estimate of the area A = πr 2 s cos i where i is the inclination angle, so on average the disk scale length is √ 2 larger than estimated for a face on disk because of inclination corrections. We show the resulting constraint M BHṀ in Fig. 7 .
Microlensing tests this theoretical calculation because the amplitude of the microlensing variability is controlled by the projected area of the source that smooths the magnification patterns. Fig. 8 shows our estimate of the scaled R-band source sizer s , which is related to the physical source size by r s =r s M/M ⊙ 1/2 . The source must be quite compact relative to the Einstein radius of the typical microlens, with an exact bound that is presently difficult to determine because of the limited level of observed variability. We face two technical problems in extending Fig. 8 to smaller source sizes. The first problem is that our analysis code is presently limited to 4096 2 magnification patterns, so when using an outer dimension large enough to produce a reasonable statistical representation of the magnification patterns it is difficult to resolve such small scales. The second problem is that even if we could resolve the smallest scales, we would find that the probability distribution flattens and becomes constant at small scale lengths. This occurs because the differences between small smoothing lengths are detectable only during caustic crossings -if our light curves do not extend to within a source size of a caustic, there is little effect from using a still smaller source size. Complete convergence at small scales will require a light curve with caustic crossings.
Despite these problems, we can estimate the physical source size of the accretion disk reasonably well because there is a fairly strong degeneracy between the scaled source sizer s , the scaled velocityv e and the microlens mass scale M/M ⊙ in the sense that more compact sources require smaller scaled velocities which implies a larger microlens mass scale for the conversion to the physical source size (see Kochanek 2004) . Fig. 9 shows the estimates of the physical size r s both with and without the prior on the microlens masses. Unfortunately, the results depend on the prior. We will adopt the re- sults with the mass prior: 1.3 × 10 14 h −1 cm r s 4.7 × 10 14 h −1 cm at 68% confidence. This is consistent with our earlier estimate from the continuum flux but is a weaker constraint on M BHṀ , as shown in Fig. 7. 3.4. Expectations for the Future Behavior of SDSS0924+0219 For each light curve which passed a threshold of χ 2 /N DOF ≤ 2.3, we generated a light curve for a period of ten years beyond our most recent observation. For each image, we then tracked the maximum change in the brightness in both the positive and negative directions on 1, 3 and 10 year time scales. The normalized, cumulative distributions of these distributions are shown in Fig. 10 . One of the more obvious predictions of Fig. 10 is that images A and B are likely to fade while images C and D are likely to become brighter.
One of the original motivations of this study was to estimate the time scale on which the flux ratio anomaly would vanish as D moved out of a low-magnification region and became brighter. Here we find an approximately 16% chance that it will brighten by at least a factor of 2 in the course of the next year and a roughly 40% chance that it will brighten by more than an order of magnitude over the next decade. We were somewhat surprised to see that there was also a significant likelihood of reducing the anomaly by making A fainter in the short term, with a 31% chance that A will fade by a factor of two over the next year and a 6% chance that it will fade by an order of magnitude during the next ten years. Fig. 11 also shows probability distributions for the flux ratio between A and D after 1, 3 and 10 years.
Our expectation that D brightening would be the means of solving the anomaly was based on the preconception that D was a de-magnified saddle point in a model with a small ratio between the stellar and total surface densities κ/κ * . Schechter & Wambsganss (2002) demonstrated that in this regime there is an appreciable probability of strongly de-magnifying saddle point images like D. We did not anticipate that A fading could also be a significant factor. Since our solutions averaged over models with a range of κ/κ * , we checked to see whether the future behaviors had any obvious correlation with the macro model. We recalculated cumulative normalized distributions similar to Fig. 10 for a range of f M/L , but we found no discernible changes in the solution mode (Image A dimming or Image D brightening) as a function of f M/L . Hence, we are left with the surprising result that Image D brightening and Image A dimming are both statistically significant solutions to the SDSS0924+0219 flux-ratio anomaly problem.
For the separate calculation in which we lowered the flux of all points on the image D light curve by +1 mag, we find a modestly increased likelihood of D becoming brighter relative to A fading. For the altered data set, we predict an 8% probability of image D brigtening by a factor of two during the next year, but a 51% chance that image D will brighten by a factor of ten during the next ten years. For comparison, we find a 23% chance that image A will dim by a factor of two during the next two years and a 4% chance that image A will dim by a factor of ten during the next ten years.
CONCLUSIONS
During the course of our monitoring campaign we have observed uncorrelated variability in the four images of SDSS0924+0219, evidence that microlensing is occurring in this system. Furthermore, our models demonstrate that microlensing is a viable explanation for the system's anomalous flux ratios. This study does not rule out the alternative hypothesis that dark matter substructure contributes to the anomaly, but it does firmly establish the presence of microlensing variability and the ability of microlensing to explain the anomaly. As we continue to monitor SDSS0924+0219, we expect to eventually measure the time delay, thereby restricting the range of permissible halo models, and to steadily reduce the uncertainties in the estimated mean stellar mass, accretion disk structure and black hole mass. At some point over the next few years, we should also see dramatic changes in the fluxes of the merging images.
We can also begin to compare microlensing estimates of the structure of quasar accretion disks. In our original study (Kochanek 2004) , we modeled the significantly more luminous, but very similar redshift, quasar Q2237+0305 (M V = −25 ± 0.5 + 5 log(h) versus M V = −21 ± 0.7 + 5 log(h) after correcting for magnification). As we would expect from accretion disk theory, the microlensing analyses indicate that the more luminous quasar has a significantly larger scale (r s ≃ 2.9×10 15 h −1 cm versus r s ≃ 2.3×10 14 h −1 cm) and black hole mass (M BH ≃ 1.1 × 10 9 M ⊙ versus 1.5 × 10 8 M ⊙ ). The next step is to combine the microlensing analyses of many lenses to explore these correlations in detail and to use the wavelength dependence of the microlensing variability to study the structure of individual disks. This next step should be possible very shortly.
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